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(54) PRINTED COIL AND ACTUATOR USING SAME 

(57)Abstract: 

PURPOSE: To prevent the occurrence of an eddy 
current without reducing the area of a land by providing 
the land so that the land can surround a through hole 
and, at the same time, partially notching the land 
surrounding the through hole. 

CONSTITUTION: A land 2 having a diameter of about 
1 mm is provided at nearly the center of a coil and a 
through hole 1 is provided at nearly the center of the 
land 2. Then a notch 3 is provided in the land 2 from the 
central part of the land 2 to the outer periphery of the 
land 2. In other words, the land 2 surrounds the through 
hole 1 and, at the same time, is partially notched. 
Therefore, the occurrence of an eddy current can be 
prevented without reducing the area of the land 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] while a land is prepared so that the perimeter of a through hole may be surrounded — 
and a part of land around this through hole — notching — him — ****** — the printed coil for 
actuators characterized by things. 

[Claim 2] while a land is prepared so that the perimeter of a through hole may be surrounded — 
and a part of land around this through hole — notching — him — the actuator characterized by 
having a ****** printed coil. 

[Claim 3] The printed coil for actuators characterized by preparing a notch from the center 
section of the land to the rim section. 

[Claim 4] The actuator which has the printed coil which prepared the notch from the center 
section of the land to the rim section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printed coil which the loss of a thrust or 
torque reduced sharply by pattern amelioration of a printed coil about the printed coil for 
actuators. 
[0002] 

[Description of the Prior Art] Many printed coils using [ in connection with thin-shape-izing in 
recent years / as the coil section ] winding to a photolithography in an actuator, for example, a 
motor, are used. As such a motor is shown in drawing 3 (a), the printed coil 6 is arranged 
between the rotation magnet (Rota of a motor) 5, and the York plate 7. 

[0003] The printed coil 6 consists of two or more coils arranged superficially as shown in drawing 
3 (b), and since each coil is a spiral coil, a through hole connects with a rear face, and a vortical 
center section is pulled out by the vortical outside, drawing a swirl again. A through hole is used 
in order to make it not interfere in the leading-about line for connecting between coils with other 
patterns. 

[0004] Moreover, such an actuator makes very narrow the gap of the rotation magnet 5 arranged 
on both sides of a coil, and the York plate 7 in order to employ efficiently the description that a 
printed coil is thin. Therefore, in order to use the straitness and the powerful magnet of a gap 
between magnet- York, the magnetic field of a coil location is very strong. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, in the actuator using a printed coil, it follows on 
a magnetic field moving at the time of actuation, and is a large area of a coil, 0.03mm2 [ for 
example, ]. The eddy current occurred into the land part with the above area, and this was 
resisting to the motion of an actuator and caused a loss of a thrust or torque. 
[0006] On the other hand, as for such a land, the area more than a certain magnitude is required. 
For example, in a through hole, in case punching etc. is machined, a punching error cannot be 
absorbed but the problem of shifting and making a hole arises from a land. Moreover, if too small, 
connection is difficult on the land for external connection. Let it be a technical problem to 
prevent generating of an eddy current, without this invention making land area small in view of 
the above point. 
[0007] 

[Means for Solving the Problem] while a land is prepared so that claims 1 of this invention for 
solving the above-mentioned technical problem may surround the perimeter of a through hole — 
and a part of land around this through hole — notching — him — ****** — while it is the 
printed coil for actuators characterized by things, and claim 2 is formed so that lands may 
surround the perimeter of a through hole — and a part of land around this through hole — 
notching — him — it is the actuator which has a ****** printed coil. 

[0008] Moreover, it is the printed coil for actuators characterized by claim 3 preparing a notch 
from the center section of the land to the rim section, and claim 4 is an actuator which has the 
printed coil which prepared the notch from the center section of the land to the rim section. 
[0009] 
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[Function] Without making area of a land small by preparing notching in a pattern with the area 
more than fixed, generating of an eddy current can be prevented and the loss of a thrust or 
torque is suppressed. 
[0010] 

[Example] Hereafter, this invention is explained to a detail based on a drawing. Drawing 1 is a 
drawing in which the unipolar coil of the printed coil of this invention is shown, the land 2 of 
"Immphi is formed in the abbreviation center section of the coil, and the through hole 1 is 
established in the center section of the land 2. Furthermore, the notch 3 is formed from the 
abbreviation center section of the land 2 to the land periphery edge, therefore — while lands 2 
surround the perimeter of a through hole — the part — notching — him — ******. 
[0011] As a spiral single electrode coil as shown in drawing 1 shows drawing 3 (b), nine poles of 
printed coils are formed in the both sides of an insulating layer at a time, respectively, and the 
center section of each swirl is connected in the through hole (Immphi). It has stabbed at the 
through hole land in part by about 100-micrometer width of face from the hole (0.4mmphi) to the 
land periphery. Such a printed coil forms the copper coil pattern in the both sides of an 
insulating layer with the technique of a photolithography. An insulating bed depth is [ 85 
micrometers and the conductor thickness of the obtained printed coil ] 20 micrometers in 140 
micrometers, the conductor width of 1 28 micrometers, and conductor spacing. 
[0012] Although a notch 3 may be formed in one [ at least ] field, it is more desirable to be in 
both sides. Moreover, a notch 3 is good if a conductor does not exist in the part, and as shown 
in drawing 2 (a), it produces effectiveness also with a very narrow cutting plane line. However, 
when a notch becomes large, since the conductor-side product of a land decreases, the 
effectiveness that the one where the width of face of a notch is wider prevents generating of an 
eddy current more is also strong, but width of face is too wide, and since the tolerance over 
punching gap of a through hole hole will fall extremely if land area becomes below 1 /2 ( drawing 2 
(b)) by cutting, it is not desirable. 

[0013] moreover, the area of the land of this example — about 0.68 — mm2 it is — although — 
land area — 0.03mm2 The above is required. Furthermore, in this example, although the land was 
made circular, other configurations are sufficient. The above printed coils were built into the 
motor and the engine performance of a coil was evaluated. Three poles connect at a time and 
the three-phase-circuit half wave drive of the coil of nine poles is carried out. Moreover, the flux 
density of a magnet in the location of Br=1 0,000 gauss and a coil is 4,000 gauss. The drive circuit 
measured the current in unloaded condition by supply voltage 1 .3v and rotational frequency 
2,200rpm using three-phase-circuit half wave sensor loess IC. As a result, the current value was 
14mA. 

[0014] On the other hand, Immphi had the circular through hole land as shown in drawing 4 , and 
except that there was no notch, it was 1 8mA, when the same coil pattern as an example was 
formed in the same process and evaluation also measured the no-load current by the same 
control condition in the same magnet as an example, and the drive circuit. This shows that the 
eddy current is decreasing by preparing a notch. 

[0015] moreover, the place which made the through hole land circular [ 0.93mmphi ] as shown in 
drawing 5 in order to make area of a land the same as the land of this example — the area of 
the land at this time — about 0.68 — mm2 it is — the no-load current was 1 7.5mA. As 
mentioned above, land area decreases, and it depends for the loss by the eddy current in a 
motor, and decreases greatly far because a notch is in a land pattern, and it turns out that the 
effectiveness of this invention is very large. 

[001 6] In addition, as shown in drawing 6 , the eddy current of the land for external connection 
can be reduced by forming a cutting plane line in the rim section from the center section of the 
land for external connection (terminal). 
[0017] 

[Effect of the Invention] as explained above, toward a center section to a rim, notching is put in, 
or it prepares in the pattern which has the area more than fixed like this invention so that lands 
may surround the perimeter of a through hole — having — and a part of land around a through 
hole — notching — him — ****** — generating of an eddy current can be prevented by things, 
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without making area of a land small, and the loss of a thrust or torque is suppressed. And since 
area of a land did not have to be made small, the big effectiveness that excessive operating 
accuracy was not required was acquired. 

[0018] Moreover, the loss of a thrust or torque can obtain few actuators by using the above 
printed coils. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the pattern Fig. of the unit coil pole of the printed coil of this invention. 
[Drawing 2] It is an example showing the configuration of the through hole land of this invention. 
[Drawing 3] (a) is the actuator which used the printed coil, and the mimetic diagram showing the 
structure of a flat brushless motor in this case, (b) is the pattern Fig. of the whole surface of the 
printed coil used for (a). 

[Drawing 4] It is the pattern Fig. of the unit coil pole of the conventional printed coil. 
[Drawing 5] It is the pattern Fig. of the unit coil pole of the conventional printed coil. 
[Drawing 61 This application is applied for this invention to the terminal for external connection. 
[Description of Notations] 

1 Through Hole 

2 Land 

3 Notch (Cutting Plane Line from Land Center Section to Land Periphery Section) 

4 Wiring Connected to Land 

5 Rotation Magnet (Rota of Motor) 

6 Printed Coil 

7 York Plate 
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